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(Haynes  Stellite  Co.) 

Spot  and  Fusion  Weld  Fatigue  Characteristics 


Abstract : 

The  fatigue  of  10  per  cent  cold  worked  and  aged  (1500°F)  Haynes 
Stellite  Co.,  R-235  nickel  base  alloy  spot  weld  lap  and  fusion  weld 
butt  joints  was  determined  at  room  temperature  and  1500°F  with  a  4/9 
test  ultimate  strength  maximum  fatigue  load.  Spot  welds  were  tested 
in  thickness  combinations  of  0.020"  to  0.020",  0.020"  to  0.040"  and 
0.040"  to  0.063",  and  fusion  weld  thickness  combinations  were  0.016" 
to  0.016",  0.040"  to  0.040"  and  0.063"  to  0.063".  Fatigue  life  data 
are  given. 
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ABSTRACT:  The  fatigue  of  10  per  cent  cold  worked  and  aged  (1500°F)  Haynes 
Stellite  Co.,  R-235  nickel  base  alloy  spot  weld  lap  and  fusion  weld  butt  joints 
was  determined  at  room  temperature  and  1500°F  with  a  4/9  test  ultimate  strength 
maximum  fatigue  load.  Spot  welds  were  tested  in  thickness  combinations  of 
0.020"  to  0.020",  0.020"  to  O.O^O"  and  0.040"  to  0.063",  and  fusion  weld  thickness 
combinations  were  0.016"  to  0.016",  0.040"  to  0.0^0"  and  0.063"  to  0.063"* 

Fatigue  life  data  are  given. 
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INTRODUCTION: 

Some  tests  vere  reported  (Reference  l)  on  the  static  strength  at  room  and 
elevated  temperatures  of  spot  and  fusion  welded  lap  and  butt  Joints.  This  test 
was  initiated  to  obtain  preliminary  fatigue  data  on  R  235  material  under  these 
conditions . 

OBJECT: 

To  determine  the  fatigue  life  of  R  23$  material  spotveld  lap  Joints  and  fusion 
welded  butt  Joints  at  room  temperature  and  1500*F  with  a  4/9  test  ultimate  maximum 
fatigue  load. 

CONCLUSIONS: 

The  fatigue  lives  of  spot  and  fusion  welded  R  235  material  are  presented  in 
Tables  I  and  II. 

TEST  SPECIMENS: 

The  specimens  were  manufactured  from  R  23$  nickel  base  alloy  material . 

The  spotveld  thickness  combinations  were  .020  to  .020,  .020  to  .040,  and  .040 
to  .063.  The  fusion  weld  thicknesses  were  .016  to  .016,  .040  to  .040,  and  .063 

to  .063. 

The  spotwelded  lap  Joints  and  fusion  welded  butt  Joints  are  shown  in  Figures 
1  and  2  respectively.  The  specimen  manufacturing  control  was  the  same  as  for  the 
specimens  reported  in  Reference  1  but  were  not  made  at  the  same  time. 

TEST  PROCEDURE: 

The  specimens  were  tested  at  4/9  static  ultimate  test  load  or  stress  and  a 
minimum  to  maximum  ratio  (R)  ■  +  .30  at  1800  cycles  per  minute  in  a  Sonntag  8F-1U 
fatigue  machine.  The  static  ultimate  load  or  stress  was  obtained  from  Reference  1. 

The  tests  vere  run  at  room  temperature  and  1$00*F.  The  1$00*F  temperature 
was  obtained  in  a  Heavy  Duty  Electric  Company  clam  shell  oven  Type  #MK- 2010-8, 
with  Minneapolis  Honeywell  Brown  indicator  control.  The  high  temperature  set  up 
is  shown  in  Figures  3  and  4. 

TEST  RESULTS: 

The  test  results  are  listed  in  Tables  I  and  II. 

It  is  to  be  noted  that  the  .020  -  .040  spotveld  combination  bad  a  comparatively 
low  1500 *F  strength  as  compared  to  the  room  temperature  strength.  This  might 
explain  the  long  fatigue  life  of  this  combination  at  1500*F.  It  is  also  to  be  noted 
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TEST  RESULTS:  (Continued) 

that  4/9  ultimate  load  on  the  1500*F  fusion  test  Is  near  the  endurance  for  the 
material  since  all  three  .016  specimens  failed  at  229,000  to  423,000  at  4l,0$0 
pel  and  the  .063  specimens  exceeded  2,082,000  cycles  at  39,600  psl.  The  .040 
material  again  had  a  lov  strength  at  1500*F. 

NOTE; 

The  data  from  which  this  report  was  prepared  are  recorded  in  Structures  Test 
Laboratory  Data  Book  No.  3**3>  pages  125-125. 
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Figure  h  ELEVATED  TEMPERATURE  TEST  SETUP  SHOWING  THE  HEAVY  DUTY 
ELECTRIC  COMPANY  CLAM  SHELL  OVEN 
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